Dominant activation of the hedgehog signaling pathway alters development of the female reproductive tract.
The role of hedgehog (HH) signaling in reproductive tract development was studied in mice in which a dominant active allele of the signal transducer smoothened (SmoM2) was conditionally expressed in the Müllerian duct and ovary. Mutant females are infertile, primarily because they fail to ovulate. Levels of mRNA for targets of HH signaling, Gli1, Ptch1, and Hhip, were elevated in reproductive tracts of 24-day-old mutant mice, confirming overactivation of HH signaling. The tracts of mutant mice developed abnormally. The uterine luminal epithelium had a simple columnar morphology in control mice, but in mutants contained stratified squamous cells typical of the cervix and vagina. In mutant mice, the number of uterine glands were reduced and the oviducts were not coiled. Expression of genes within the Hox and Wnt families that regulate patterning of the reproductive tract were altered. Hoxa13, which is normally expressed primarily in the vagina and cervix, was expressed at 12-fold higher levels in the uterus of mutant mice compared with controls. Wnt5a, which is required for development of the cervix and vagina and postnatal differentiation of the uterus, was expressed at higher levels in the oviduct and uterus of mutant mice compared with controls. Mating mutant females with fertile or vasectomized males induced a severe inflammatory response in the tract. In summary, overactivation of HH signaling causes aberrant development of the reproductive tract. The phenotype observed could be mediated by ectopic expression of Hoxa13 in the uterus and elevated levels of Wnt5a in the oviducts and uterus.